Detection of myotubularin phosphatases activity on phosphoinositides in vitro and ex vivo.
Phosphoinositides (PPIn) are important regulators of cellular processes like intracellular protein transport, cellular proliferation, apoptosis, and cytoskeletal organization. The amount and localization of these membrane-bound second messengers are regulated through a set of specific phospholipases, lipid kinases, and phosphatases. The elucidation of PPIn-phosphatases and their cellular function has gained much attention because phosphatase dysregulation is often associated with human genetic diseases. Our laboratory has identified the 3'-PPIn-phosphatase myotubularin 1 (MTM1) mutated in X-linked myotubular myopathy (XLMTM). In addition, a whole family of myotubularin-related proteins (MTMR1-MTMR13) has been discovered. Some of them display phosphatase activity, whereas for other family members no enzymatic activity could be detected. Nevertheless, these "dead phosphatases" myotubularins are conserved throughout evolution and probably exert regulatory function by heteromeric interaction with active phosphatase members. It was shown that MTM1 and related phosphatases act on PtdIns3P and PtdIns(3,5)P2; both PPIn species are important regulators of endocytic pathways. We describe two methods to determine phosphatase activity and substrate specificity of myotubularins. One is an immunoprecipitation-phosphatase assay, testing the activity of myotubularin immunoprecipitated from overexpressing cells on artificial PPIn. The other method analyzes phosphatase activity indirectly ex vivo in transiently transfected mammalian cells. The presence and subcellular localization of the myotubularin substrate PtdIns3P were determined using a specific binding domain (2xFYVE) produced recombinantly as a biosensor.